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Supporting Information:

Coordinates used for quantum chemical calculations

The XYZ atom coordinates for the optimized complex of the truncated p53-Y220C binding
pocket and an N-ethyl-pyrrole ligand are provided here. Row 1 describes the atom type and
rows 2, 3, and 4 states the respective X, Y, and Z coordinate. A “f” in position 5 labels the

atom as being frozen for the DFT-D3 calculations.

Truncated model of the p53-Y220C binding pocket:

C  132.84599  101.56000  -39.92800 f
H 13330679  102.33800  -40.51860
C  131.47000 101.38200  -39.95600 f
H  130.86230 102.02610  -40.57430
C  133.62700  100.72700  -39.13200 f
H  134.69839  100.86020  -39.10380

C  130.85300 100.37000  -39.18700 f

==

129.78081  100.24320  -39.21450

a

133.02400 99.70700  -38.36000 f

H  133.63300 99.06030  -37.74580

C  131.63600 99.53900  -38.39500 f

H 131.17200  98.76210  -37.80550
C  127.05600  102.00900  -37.06300 f
H  128.05380 101.84840  -36.65470
H 12633750  101.94520  -36.24580
C  126.89400 103.38700  -37.69700 f
O 125.79600  103.74700  -38.12100 f
C  126.81200  100.94200  -38.12900 f
H 127.68330 100.91310  -38.78330
H 12593440 101.23500  -38.70530
C  126.57600  99.53000  -37.59200 f
H 125.73880  99.53830  -36.89410
C  126.25000  98.59600  -38.76200 f
H 127.08540  98.58540  -39.46210
H 12535380  98.95060 -39.27110
H 126.07890  97.58760  -38.38520
C  127.80500  99.04400  -36.85700 f

128.65440 99.02880  -37.53990

127.62670  98.03830  -36.47640
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128.01970  99.71460  -36.02500
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128.00999

127.39200
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128.29601

128.05330

129.06200
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128.47250

129.40700

130.32950

129.50481

128.23700

128.48990

127.38890

127.92500

126.86720

128.52370

128.31799

127.42910

129.00250

128.84351

127.87400

128.74710

127.20790

104.13700

103.75720

105.48300

105.70850

106.20870

105.56200

104.99100

106.27000

106.65030

106.50700

106.31540

107.52670

105.56900

105.93390

104.14100

103.76480

104.14900

103.49610

105.57500

105.21200

104.92660

106.59080

103.52200

104.37760

102.42800

102.72240

101.94520

101.54400

101.87240

100.50070

101.73600

101.46250

101.13960

103.21700

103.41060

103.79470

95.11500

94.56780

94.47530

95.47780

96.26500

96.82920

96.92010

-37.73500 £

-37.35520

-38.30000 f

-38.67500

-37.53890

-39.42800

-39.31100 £

-40.51000 f

-40.57660

-41.60500 f

-41.19910

-41.96300

-42.83100 f

-43.66060

-42.48300 £

-41.65370

-42.19720

-43.35120

-43.24900

-42.42780

-44.11550

-43.50730

-48.04700 £

-48.52570

-48.65000 f

-49.18330

-49.42940

-47.45800

-46.97930

-47.75790

-46.55700 f

-45.53260

-46.89340

-46.65600 f

-46.47780

-45.95180

-40.22200

-39.90820

-40.77900

-39.33870

-41.10800 f

-41.43580

-40.54650



a T - O

o

A T -m LT o & O ©m O @&m T o @m Z O T O &m T =m O & Z O 0O X =T O @m zZ -m wo oI &m 0O

jast

127.34820

125.09800

124.86020

125.06260
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120.99980

132.81000

133.80569

132.51469

95.87140

96.70500

96.65030

95.70790

97.55300

97.96900

97.31600

97.65700

96.55440

98.72500

99.22480

97.78100

97.42340

98.53300

98.50770

98.08600

99.98800

100.36100

100.83600

100.48900

102.25800

102.72710

102.72100

102.38520

104.32100

105.29350

104.25300

103.26100

103.39400

101.91300

101.94410

101.40760

101.16200

101.13070

101.84400

101.37150

99.72300

99.21000

99.20730

99.72450

98.36900

98.72130

98.80800

-41.97790

-43.76200

-42.69970

-44.20090

-44.51800 f

-45.65300

-43.87900

-44.90310

-43.63590

-42.75100

-42.88830

-43.89600 f

-42.96080

-44.52700 f

-45.59670

-44.24380

-44.09800 f

-43.02300

-44.95500 f

-45.83190

-44.63800 f

-44.35260

-45.55430

-43.77820

-38.14600

-38.09020

-38.03300 f

-38.33300

-38.43470

-38.39600 f

-38.53450

-37.45910

-39.55800 f

-39.44250

-40.76900 f

-41.50030

-39.60400 f

-38.68310

-40.45520

-39.70660

-42.31900 f

-42.58830

-41.36600



H  132.81090

C  131.82100
H 13197321
H  131.99480
C  130.37000
H  130.19270
H  130.20020
H  129.68810

97.28180

98.84000

98.24990

99.89950

98.63600

99.21760

97.57960

98.96620

-42.24090

-43.39700 f

-44.30070

-43.58520

-42.93300 f

-42.02830

-42.72500

-43.71670

N-Ethyl-pyrrole ligand:

C  124.65300
H 12451890
C  124.51500
H 12425360
C  124.78300
H  124.76580
N 125.07300
C  125.00000
H 125.17260
C  125.41800
H  124.99680
H  124.99760
C  126.93500
H 12736230
H 127.16130

H 12736210

105.29500

106.36530

104.37300

104.62240

103.07000

102.14890

103.20800

104.54600

104.93920

102.08600

101.16750

102.27000

101.92900

101.74470

101.08920

102.84130

-43.42700 £

-43.47990

-44.51100

-45.52880

-44.01100

-44.57460

-42.65100

-42.26200

-41.27100

-41.76600

-42.17470

-40.77730

-41.64300

-42.62870

-40.98610

-41.22660
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N-2,2-difluoroethyl c. 2 N-2,2-difluoroethyl c. 3
9H-carbazole N2l -2 A2
- N-ethyl  difluoroethyl difluoroethyl difluoroethyl
substitution
conf. 1 conf. 2 conf. 3
DFT-D AAE
(kcalimol) 0.0 -6.9 -6.3 -3.9

Figure S1. DFT-D3 optimized snapshots of the PhiKan083 N-ethyl group and its difluorinated analog
in different conformations (orange sticks). Ineraction energies of each ligand model were compared to
the N-ethyl reference interaction energy AE to calculate relative interaction energies (AAE = AE;g5n4 —
AEp.ey1). For the DFT-D optimizations truncated models of PhiKan083 (N-ethylpyrrole) and the p53-
Y220C pocket (as depicted) were used (only non-hydrogen atoms and polar protons are shown).

Pictures were rendered using pymol (www.pymol.org).
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Figure S2. Binding of 2, 3, and 5 to p53-Y220C as characterized by isothermal titration calorimetry

(ITC).
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Figure S3. DFT-D3 optimized structures and calculated solvation energies of fluorinated and non-
fluorinated N-ethylcarbazoles. The global minimum conformations (two equivalent conformers N-2-
fluoroethyl and N-2,2-difluoroethyl carbazoles) were determined by DFT-D3 calculations with

TURBOMOLE 6.4 and used as input structures for solvent energy calculations with Jaguar 8.9 using



the SM8 water model. N-Ethyl and N-2,2,2-trifluoroethyl substituted carbazoles showed significantly

smaller solvation energies than the N-2-fluoroethyl and N-2,2-difluoroethyl analogs.



1200
1100
1000
400

~-100

+0

16.18
16.11

f1 (ppm)

10

1

RJ-001-031

PROTON_01

'H and ">C NMR Spectra

r10

05Wp £0°0 Z o

18 EA
s.quII
0zsh

&
oo._N_./

sriet

1€261—

RJ-001-031

(ARBON_U1

=001

uo
I%.R.o
0E'T

920

=-0£0
=K

—890

-10

40 30 20 10

110 100 90 80 70 60 50

f1 (ppm)

130 120

210 200 190 180 170 160 150 140

230 220




PROTON_01

RI-001-042 lass

—10.07

400

Als)
10.07

150

{100

1123
213

IS
]
N}
=
5
©
@
-
«»
IS
w
~
-
o
-
N

6
f1 (ppm)

ARDUN_UL

J-001-042

11092
11086
40.01 dmsc

65

19235
—144.24
—14138

A
N
X
£
\

60
283.47 3353
27369 33.53

27969

33.85

40

35

r30
r25

20

| k10
’ ks
1
(L
' ! il ' to

g ! s
o

230 220 210 200 19 180 170 160 150 140 130 120 f %’l:g ) 100 90 80 70 60 50 40 30 20 10 ) -10
m) .



F24
2
k20
F18
H6
H10
-8
H6
H4
k2
H2

H-a

8 8 8 W 8 M 8 8 8 8 0 @ 2 2 2@ 2 9 o o 8
2 2 8 88 3 89 98 3828 8 8 R B B ¢ 8 K 8 o 7 9
r.p B g g A, e 9 9 9 P HP P F P O NP, " .
b
— Fo
-
&'rhr—
= F o
| e e S B Ealial
T %BEI—
we— —_— — =T
b
uw
=

. 3
12t :

1 ol L9011
ey | sz
433 = iy
5t @I\
i ovITI—
oL Fe mo.n_\.
L3 =iEs = 6521

! : NN A = 2
che 81
M oszz1)

- o 6TEET
S e
658— — -
ko
Lo
2
L~
=}
=
3 e g
5 g g
W 2 L« m @

-10

40 30 20 10

50

0 8 70 60

120 110 100
f1 (ppm)

140 130

180 170 160 150

190

230 220 210 200




8 3 B 3 @ g 83 8 4 & a ] 2 o ]
L i 1 t Y ¥ i i ) 2 n n it T !
wEpd £6'1—7 ——_— =
oaH 027
WS - Fesz
ey Ful

3
8
G
8
2

PROTON_01

Ll

=001
9
Moo 1

860
Nao_

10

12

13

5.0
F45

F4.0
F3.5
k3.0
l2.5
k2.0

r1.5

r1.0

ro.s

0.0

0.5

PEPTTYT

2419
24159

R1-001-038

(CARBON_01

o
e
3
o~

j ==

=001

Fsoo

T T
230 20 210 200

T

T

-10

20 10

30

9% 8 70 60 50

190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)



L750
+700
650
-600
-550
500
+as0
-400

350
300
250
200

150

100

gt =tV

68'€E— .

P0'S
90'S
80'S
or's
0g'L
gEL
€L
0S°Z
[AWA

bS'L —

9.14
913
9.13

H (s)
2.43

G(s)
3.89

F(q)
5.07

7:32
7.60

D (m)
7.54

§§°L
95, —
65°L
19¢
zrs
T8
AL

B (s)
8.12

C(m)

A(m)||E(m)
8.16

-

18
r17

9I'bE—

f1 (ppm)

10

11

HBEY
8I'bb
%'bh

HES—

61011
vort V.

95T
8521 /.
ERI—=
181
161
€61
0941
99Xl
8K
12
YK

H6
H1s
F14
H13
F12
SH1
F10
9
-8
L7
-6
ts
H4
I3
F2
51
Lo
H-1

-10

110 100 9% 8 70 60 50 40 30 20 10
f1 (ppm)

281.23
279.07

B(®
126.13

Il
190 180 170 160 150 140 130 120

200




1200

1100
1000

900
800
700
600
500
400
300
200
100
0

+-100

b1
S¥'1
A

1€

PROTON_01
R1-001-186

(4

7

di

Fp1E

ES9Y

=951

=0T

=40'1
Fozv

660
Aoo,_

f o

100

90

80

70

60

50

40

30

20
r10
-0

F-10

|er—

LLE—

«£sh—

11'801
:.B_v

bL8I
mv.R_W
20'1et H
S6'Z1

WS
e

zE6el .\
LEGET~
8zop1 "

R1-001-186

CARBON_01

-10

40 30 20 10

100 % 8 70 60 S0

190 180 170 160 150 140 130 120 110
f1 (ppm)

230 220 210 200



13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

-1000

38000
36000

34000
32000
30000
28000
26000
24000
-22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

2000

-0

--2000

1

H|(s)
2{28

G (s)
3.62

4.73

D (m)
7.33
7.42

C (m)

B (s)

7.99
A (m)|E (m)
8.02 | 7.23

MB_065_fullC

=009

60T

=61'C

8T
%mw.m
(448}
AVNA
0E'T

SLvY
£6'bb
TSy
'St
414

6T'v9—

35.81
34.37

35.81

B (q)
4521

mm.wo,_v.

S£80T
b2 02Ty
£b' 02T~
£5'0217
8z 121
pOECT
ob'ETT

29€TT ﬁ

£8'6ZT
L9211
€8/T11
S.wi
LL62T

281.48

282.81
28237

A(a)
123.75

mo.oi
88°0bT
=

baud.71.fi

=5b'0

woo.ﬁ

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190




LC-MS

3
UV: mAU,(DetACh 1)
%
100. ID: 1
A%=91
RT=11.01
50.
A%=3
" S L RT=20.01

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 30.0 min
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UV: mAU,(Det A Ch 1)
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